
NASA Langley Research Center / Atmospheric Sciences

Surface
-only

Fluxes
Validation of Surface-only Fluxes

David P. Kratz1, Shashi K. Gupta2 ,
Cathy Nguyen3, and Anne C. Wilber2

1NASA Langley Research Center
2Analytical Services and Materials, Inc.

3Science Applications International Corp.

25th CERES Science Team Meeting
Brussels, Belgium

21 - 23 January 2002



NASA Langley Research Center / Atmospheric Sciences

Surface
-only

Fluxes

Validation of Surface-only Fluxes
(CERES Subsystem 4.6)

•Downwelling clear-sky and all-sky SW and LW surface fluxes derived

from relationships with TOA fluxes and atmospheric data. 

•Each component currently
computed from two models

•Validation criteria:
±20 Wm-2 for instantaneous CERES FOV
±10 Wm-2 for monthly average 1-deg gridded

LPSA/LPLA:
Langley Parameterized
SW/LW Algorithm

•Validation data sources:
ARM Central facility and extended facilities; BSRN and CMDL sites  

Model A Model B

Clear Li et al. LPSA
SW

All-sky - LPSA

Clear Inamdar and
Ramanathan LPLA

LW
All-sky - LPLA
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Shortwave Clear-sky Comparison

Model A Central Facility    Edition 2  V 2 (Li et al)

1 minute data

Bias =  24 Wm-2

RMS = 32 Wm-2
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Shortwave Clear-sky Comparison

Model A Extended Facilities    Edition 2  V 2

1 minute data

Bias =   31 Wm -2

RMS =  42 Wm -2

825
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Bias =   6 Wm -2

Shortwave Model A - Clear Sky

With Aerosol Correction using GFDL τ
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Shortwave Clear-sky Comparison

Model B Central Facility    Edition 2  V 2

1 minute data

Bias =   -20 Wm -2

RMS =   23 Wm -2
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Shortwave Clear-sky Comparison

Model B Extended Facilities    Edition 2  V 2

1 minute data

Bias =   -11 Wm -2

RMS =   23 Wm -2
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Shortwave All-sky Comparison

Model B Central Facility    Edition 2  V 2

1 minute data

Bias =    - 3  Wm -2

RMS =  105  Wm -2
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Shortwave All-sky Comparison

Model B Extended Facilities    Edition 2  V 2

1 minute data

Bias =     12 Wm -2

RMS =  109 Wm -2
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Shortwave Model B- All Sky 

Central Facility - 60 minutes

Bias =    -6 Wm -2

RMS =  48 Wm -2
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Shortwave Model B - All Sky

Bias =    13  Wm -2

RMS  =  72  Wm -2

Extended Facilities - 60 minutes
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Longwave Clear-sky

Model A BSRN    Edition 2  V 1  (Inamdar and Ramanathan)

1 minute data

Bias =     0 Wm -2

RMS =  24 Wm -2
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Longwave Clear-sky

Model A CMDL    Edition 2  V 1

1 minute data

Bias =   -10 Wm -2

RMS =   15 Wm -2
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Longwave Clear-sky

Model B Central Facility    Edition 2  V 2  (Gupta et al)

1 minute data

Bias =   -2 Wm -2

RMS = 18 Wm -2
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Longwave Clear-sky

Model B Extended Facilities    Edition 2  V 2

1 minute data

Bias =     -5 Wm -2

RMS =   20 Wm -2
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Longwave Model B - Clear Sky

Extended Facilities  - Daytime

Bias =     -9 Wm -2

RMS =   18 Wm -2
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Longwave Model B - Clear Sky

Bias =      0 Wm -2

RMS =   21 Wm -2

Extended Facilities  - Nighttime
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Longwave All-sky

Model B Central Facility    Edition 2  V 2

1 minute data

Bias =      0 Wm -2

RMS =   19 Wm -2
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Longwave All-sky

Model B Extended Facilities    Edition 2  V 2
1 minute data

Bias =     -2 Wm -2

RMS =   21 Wm -2
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Longwave Model B All-sky

Central Facility - Daytime

Bias =      3 Wm -2

RMS =   16 Wm -2
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Longwave Model B All-sky

Bias =     -3 Wm -2

RMS =   22 Wm -2

Central Facility - Nighttime
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Summary

Model A Model B Model C

Clear Li et al. LPSA -
SW

All-sky - LPSA -

Clear
Inamdar and
Ramanathan

LPLA Zhou & Cess
LW

All-sky - LPLA Zhou & Cess

• Clear-sky results presented from SW and LW Models A and B
• All-sky results available only from Models B
• LW Model C (Zhou and Cess) will be introduced shortly 


